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ǗAbstractǘBackground and objectiveIt is a complex problem and difficult treatment for tracheobronchial steno-
ses/occlusions involving in carina. The aim of this study is to investigate the feasibility and efficiency of argon plasma coagula-
tion (APC) and bifurcated covered Z-type stents (CZTS) placement for the treatment of tracheobronchus stenoses and esoph-
agorespiratory fistula (ERF). MethodsThirty-two cases with airway disorders were retrospectively reviewed for the treatment 
of APC and CZTS placement. Under the bronchoscopic guidance, APC was first given in patients with airway stenoses, then 
CZTS was placed under the fluoroscopic and flexible bronchoscopic guidance either with airway stenoses or ERF.Results
APC was first given in 19 patients with airway stenoses. Airway structures were significantly improved after APC procedure 
(57.4%-72.1% before APC vs 12.8%-25.8% after APC). Thirty-two CZTS were technically successfully placed in 30 out of 32 
cases involving in carinal bifurcation. After APC and stent placement, short breath index was significantly reduced and kar-
nofsky physical score (KPS) increased obviously. The endobronchial defects were successfully palliated with bifurcated CZTS 
placed under fluoroscopy and  flexible bronchoscopy in 12 out of 13 patients with ERFs. There is no bleeding introprocedure. 
Mucous retention was very common in all types of the stents less than 2 weeks after stenting, which required debridement by 
bronchoscopy and could be prevented by normal saline solution nebulizations. Granuloma developed at the ends of stents after 
1 month of stenting which all of them were treated successfully with APC and CO2 cryosurgery. ConclusionUtilization of 
APC and retrieval bifurcated CZTS placement is a simple and safe protocol for the management of airway complex stenoses 
involving the tracheal carina and ERF.
ǗKey wordsǘNeoplasms; Stent; Bronchoscopy; Interventional radiology
චክʽቪǋᬟ቉֖ԤΞ˞ஂචክԦၶᄉ࿘ቋሥ˝
ܲԦব࿘ቋ੊ܬՋ࿘ቋḼ࣡ၿ௸యᮻክ჻֖ᐴ჻लᡐḼ
Ժѫ˝ክܝۋǋክЮۋǋክܰۋḸֆډᣀሧ๷ࣄፆ੊

ͺᏧӬͮṊ100028 ӑ̚Ḽ཯༺঳ӝᬒᐸცॱѸ෴Ⴄ˖ॶḸ᤯ᝬͺᏧṊ
ဌส൦ḼE-mail: wanghongwu2008@yahoo.cnḹ
ᇏݓ٫δᄖᆽ
www.lungca.orggg ˖ڍᐴ჻ఽং2010ࣱ9తኃ13ԃኃ9య Chin J Lung Cancer, September 2010, Vol.13, No.9
ᐸცԌᤔḹჀԪḼ࠺ʿᑞ̾Ӭ౥Юஂ౵థ஌ڠᝌᬓКᦉ
ච᥊࿘ቋǌӬጥၸථኍሎߔͳѕڌḸargon plasma coagula-
tion, APCḹᑞঋᤳຌᬓ᫽܊ච᥊ЮᄉჀԪḼͭశՐ௛ܬ
ԦǌڍЮܰࣂథͺᏧ
[1-3]΍ၸʿՎዜۋᄉχYۋʶͳӐЮ
ஂ౵෴Ⴄච᥊ܬՋ࿘ቋḼ˙ࣽԨ३໗਒Ⴄ஌ǌᤂࣱ౎ͺ
Ꮷ᧓ၸڍ̖ѫԡۋSigmaᜁᒚ᧚࡚ஂ౵Ḹcovered Z-type 
stents, CZTSḹᎵЙᐎՋAPC෴Ⴄච᥊ܬՋ࿘ቋ֖චክᮻ
ክფḼᖌ३ʶ߿˙ࣽፂᰍḼဗઐնݟʽǌ
1    䌘᭭Ϣᮍ⊩
1.1  ˙ࣽᠪ஧  ٿᮎবѫౡੇᬒ2006ࣱ1త-2009ࣱ12తᄉ32
ΒஉᎵѫԡۋஂ౵ৣᏧḼႃ25Βǋݘ7ΒḼࣱᴓ46ࡦ-82
ࡦǌᓡবჀԪ14ΒǋৎবჀԪ18Βǌචክʽൿ30ΒḸФ
˖Ջࣲචክʼቪ1Βḹǋᬟ቉18ΒḼԾ˞ஂචክ16ΒḼ
ࢺ˞ஂචክ15ΒḼФ˖ՎௐՋࣲܲܪჀԪ25ΒǌՎௐͦ
థචክʽቪචክᮻክფ14ΒḸФ˖5Β˝ᎵЙᮻ᥊ஂ౵
Րஂ౵ʼቪ఺೙૮͝੝ᒰḹḼචክʼቪචክᮻክფ2Β
Ḹڨ˝ᮻ᥊ஂ౵૮͝੝ᒰḹḼஂචክᮻክფ1ΒḸஉႤ੝
ᒰḹǌክЮۋჀԪ15ΒḼክܝۋჀԪ29ΒḼክܰԌᤔۋ
ჀԪ13ΒḼФ˖28Β˝ຈՋۋჀԪḸՎௐͦథˏሗ̾ʼ
ჀԪḹǌ
1.2  ෴Ⴄழก
1.2.1  ථኍሎߔͳѕڌ  ႂߔஂචክ᪪˝PENTAX 
EPM-3500ۋ˞఺ḸEB-1530T3֖EB-1830T3ḹḼAPC˝ॳ
ڍ̖CESEL 3000ۋǌ
19ΒክЮۋ੊ክܝۋৣᏧ᧓ၸႂߔஂචክ᪪ल࠭ʽ
ᄉAPCǌ૊࣡᜺චክ᪪೜ಉᤈᛠэܫ֖ୱͺǌ੝థৣᏧ
ڨ᧓Ԩஇᓡᇷፂ߶߿᪙჋శᐎՋࡌᦉ᳣ᧁᄉழกᤈᛠḼ
ʿᭉ఺೙᤯ච
[4]ǌ࠱APCଉ᧪᤯᣾චክ᪪า೜ߗͨѢච
ክ᪪ଢЙቪḸᑞ᜸ҁଉ᧪ಕং˝эḹḼڙᡯჀ༧0.5 cm̾
Юௐधݼད༩ǌAPCᣤѢҩည˝30 W-50 WḼථචึ᧙˝
0.8 L/min-1.6 L/minḼඇ൒ད༩ຆऎʿᡓ᣾3 mmǌࣲʿற
ၸา೜ᨒ੊CO2чшԨѢѕڌᄉጷጺǌశ˖ၸॶႂᄢએ
̀ːࠚᄢએॶႂǋᛝԌǋඬᯏ֖ऎ֖֏խᄉԪӐǌ
1.2.2  ஂ౵ᎵЙழก  ᜁᒚZۋஂ౵ḸCZTSḹၿ෇ᔙ᜴
ಪတӝၸࠃˉథᬌМՂၶ̖Ḽซб᝼Ձ˝ڍᮻᕱᄢ೙
Ḹэḹߙኃ2007ኃ3461359Ձǌᰣ౵ፆౝ˝Zۋʿ᩠ᨁḼ
ᜁᒚ˝ᰳुऎӝၸᆩൂᑚᘘᒚ
[4]ǌᰣ౵ˌफ़0.4 mm-0.5 
mmḼஂ౵ᄯफ़10 mm-24 mmḼ᫁ऎ12 mm-100 mmǌ಩
૵ᭉ᜵ḼԺ҃੆ᄯናۋஂ౵ǋLۋஂ౵֖Yۋචክѫԡஂ
౵ǌஂ౵ԢФѫஂᄉ᫁ऎ֖ᄯफ़Ժ಩૵˙ࣽᭉ᜵߿҃ǌ
ʶᓉஂ౵චክᦉᄯफ़16 mm-18 mmḼ᫁ऎ30 mm-90 mmṋ
ࢺ˞ஂචክᦉᄯफ़10 mm-13 mmḼ᫁ऎ15 mm-40 mmṋԾ
˞ஂචክᦉᄯफ़10 mm-14 mmḼ᫁ऎ10 mm-15 mmǌ
YۋԢLۋஂ౵ᎵЙṊ಩૵ᑛᦉጪᬥቓ֖චክ᪪᜹฽
ච᥊࿘ቋͮᎵǋ᫁ऎǋርऎ̾Ԣलᡐክᑾ࿘ቋᄉԓځḼ
฽᧙ൣ࣡චክ֖˞ஂචክᄉᄯफ़Ḽ฽᧙ࢺԾ˞ஂචክ᫁
ऎḸԀѫஂधԯˀᬟ቉ᡯሎḹǌ಩૵฽᧙ፆ౦ᤤસCZTS
ᄉ᜺ಪǌʶᓉஂ౵᫁ऎܷ̅࿘ቋൿ1 mm-2 cmḼஂ౵ࢺԾ
ѫஂᦉᆀ̅ࢺԾ˞ஂචክ᫁ऎḼᥗБᥓᄥࢺԾ˞ஂචክ
̾ᤉѫஂǌචክஂ౵ԯफ़ኍ̅ൣ࣡ൿචክࣰڨԯफ़[Ḹᅹ
࿃फ़+ശफ़ḹ/2]ǌ࠯᫆චክფௐචክஂ౵ԯफ़ኍ̅ൣ࣡
ൿචክᅹ࿃फ़ǌ
ࣂᛠAPC෴ႤᄉৣᏧᭉڙAPCశՐ1ֆвᛠஂචክ
᪪ຌူڭ൪ྫྷՐḼвસ఺ᎵЙච᥊ஂ౵ǌYۋԢLۋஂ
౵ᭉڙஂචክ᪪֖Xጲᤨ᜼Ԥ᧗ल࠭ʽᎵЙǌЎڙචክ
᪪ल࠭ʽ࠱࠭ˌஉЙࢺΞஂචክḼв࠱ࣛ࠭लܿᄉචክ
ஂ౵ᣤᤞ᭳ڙXጲᤨ᜼ʽᤞЙࢺΞஂචክḼበԀୣԜڌ
߿ଢᩘḼઙѢᣤᤞ᭳ЮᔆḼγ႐᭳ክ፤૆֏խ᤯ႉḼ࠱
ࣂᜈథஂ౵ᄉЮክᤞᤈ᭳ክЮḼซ਒Юክઁ੣ʼᄉ߿ͮ
ߗழՓǌڙXጲᄢ᜼ʽ᧕உஂ౵ǌஂ౵߿ͮ᤟˖ՐḼڌ
߿ЮክՐழᄉᮆ଍ክḼՐᤝ᭳ክḼЎ࠱ѫԡᄉ᫁ᒥ᧕உ
ڙࢺஂචክЮḼᆀᒥ᧕உڙචክЮḼཨՐʽ଍ஂ౵Ḽᆀ
ᒥѶᒬҮᤈЙԾஂචክЮǌஉᎵஂ౵ՐḼઙѢᮆ଍ክԢ
ЮክḼՎௐၸචክ᪪᜹ࠢஂ౵ᄉ᧕உৰхḼࣲ᜹ࠢৣᏧ
֏խڇᬱ௦ՠᎀᝌḼݟஂ౵ͮᎵൣᆷᏪৣᏧ֏խڇᬱࣲ
లᎀᝌѶ᜵ѫౡԓځḼॸ᜵ௐԨѢஂ౵ǌݟஂ౵ͮᎵϟ
ͯḼԺଡડ᭳ክʼழᄉុஞࡈᴜጲḼ΍ஂ౵ʼሧḼ߿ͮ
эᆷՐҜறࣲઙѢࡈᴜጲǋᤝѢ᭳ክԀԺǌݟஂ౵ͮᎵ
ʿॆḼः࠱ஂ౵ડѢͳܰՐ᧗ளஉᎵǌ
LۋЮஂ౵உᎵழกṊ߿ͮՎʼḼ᧕உழกՎYۋஂ
౵Ḽஂ౵ᄉᎤԯᭉࠪэࠪΞஂචክԯḼ᣹ᮔ߿ᦉͮՐஂ
౵ᄯଋ᧕உԀԺǌ
ᄯናۋḸIۋḹஂ౵Ӭ࿗ڙஂචክ᪪ल࠭ʽஉᎵԀ
Ժǌ
ஂ౵ʼଡ੊ٿஅழกṊڙࡌᦉ᳣ᧁʽ࠱ஂචክ᪪ଢ
ҁචክЮஂ౵ʼழḼ࠱ྱ҃ஂ౵ٿஅ٧෸า೜ߗଢЙḼ
ڙஂ౵ʼழ࠱ٿஅᨈ଍ѢݒክḼၸ࠴ᨈ෸ᅋஂ౵Юܝʼ
ழՓʼ໎ҮḼᨈҁஂ౵ʼԯЮᄉຆᓣٿஅጲḼ࠱܇஧ݒ
ክʽ଍ԌͰ࠴ᨈḼڌ߿ٿஅጲǌ࠱ٿஅݒክʼଡḼԺ
᜸ஂ౵ʼቪٿ᎕Ḽʼଡஂ౵ҁՋ᤟ᄉͮᎵ੊ᄯଋડѢͳ
ܰǌ
1.2.3  ᬣ᝺  APCశՐ1ܸ-3ܸв൒ᛠஂචክ೜ಉḼຌᬓڭ
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൪ྫྷ᠎Ḽॸ᜵ௐв൒APCད༩ǌஂ౵ᎵЙՐ3ܸ-7ܸત୉
ᑛᦉXጲྞԢචክ᪪೜ಉḼ̾˿ᝌஂ౵ᄉͮᎵԢᐴᒞᐹ
ৰхǌඇᬥ1˓త-2˓తḼፂႂព੊᫂ងᬣ᝺Ḽ˿ᝌৣᏧ
ᄉჀৰḼ᧗ཁ˿ᝌৣᏧ֮لǋ֏խڇᬱǋ֬ᛝԢႺ჋ǋ
ѢᛝኍࣲԦჁৰхǌ
2    㒧ᵰ
2.1  APC෴Ⴄፆ౦  ၿᛪ1Ժ᜸ḼశՐච᥊᫽܊ᣖశґ௙௬
ђᣏǌᛠAPC෴Ⴄᄉ19ΒৣᏧචΧૈஜశґ˝3.6±0.8Ḽ
శՐ˝1.6±0.1ḸP<0.01ḹṋKPS᝿ѫశґ˝29.4±1.9Ḽశ
Ր˝53.9±3.5Ḹt=6.15, P<0.01ḹǌФ˖థ2Β߸КবԾКᐴ
ʿषᄉৣᏧፂAPCܪူՐ܃܊ክᑾᄉᐸც۲ఴຌᬓḼᐴ
Кᦉܬषǌ
2.2  ஂ౵ᎵЙৰх  30Β੾శʼ੆ҩஉᎵ32˓ஂ౵ḼФ˖
28Βڨ1൒੆ҩḼԲథ4Βኃ1൒ܾ᠋Ḹ3ΒYۋஂ౵Ḽځᬟ
቉ᣖࠔḼలᑞᎵЙǌ2ΒڨஇၸLۋ+Iۋஂ౵ᖌ३੆ҩḼ1
ΒஇၸIۋஂ౵ᎵЙՐԠ֬ѢḼలвஉᎵǌ1ΒLۋஂ౵Ḽ
ځԾᐴ჻ᛠԾКᐴѬᬓḼశՐஉႤѢဗචክ܅ᬝḼᎵЙ
Lۋஂ౵Ѣဗஂ౵ᒞᐹʿКᒰৣᏧቐোḼᬣԀ࠱ஂ౵Ԩ
ѢḼፋ̀ଢክᛠ఺೙᤯ච෴ႤḼܬᔙ੆ҩḹǌФͷৣᏧ
శ˖ǋశՐలѢဗቐোǋܷѢᛝǋචክᆠᜇኍࣲԦჁǌ
30Β੆ҩஉᎵஂ౵ᄉৣᏧචΧૈஜశґ˝3.6±0.2ḼశՐ
˝1.5±0.2Ḹt=7.42, P<0.001ḹṋKPS᝿ѫశґ˝45.5±2.9Ḽ
శՐ˝70.3±3.2Ḹt=5.74, P<0.001ḹǌ13Βචክʽቪᮻክფ
ᄉৣᏧ12Β˙ࣽჄ਎ḸФ˖1Βᮻክ๷ࣄცశ˖૮͝ᒰච
ክᮻክფᄉৣᏧ1ࣱՐ࠱ஂ౵ԨѢḼფԯ߸К਎ՋḹḼ
ৣᏧᄉ֮لǋ֬ვჁ࿃௙௬ᎀᝌḼᑞൣ࣡ᤈᮻපṋ1Β
ᮻክ჻శՐԦၶᮻክචክფ֖ᮻክጪᬥფḼڙᮻ᥊֖ච
ክЮѫѾᎵЙᮻ᥊ஂ౵֖Yۋஂ౵Ḽ2˓ფԯڨథ஌࠯᫆
Ḹڎ1ḹṋ1Β˝චክʽൿ֖ˏΞஂචክ3 cmࢼܷფԯḼY
ۋஂ౵ᬱ̾థ஌࠯܃Ḽ1ֆՐ൪̅Кᢵᛯቩṋ2Β܃ფ஌
౦ʿ·Ḹڨ˝චክʼൿფḼ1ΒYۋஂ౵లᑞ࠯ͰფԯḼ
вᎵЙIۋஂ౵Ḽ˶లᑞݍ஌ṋ1ΒᎵЙIۋஂ౵˶లᑞݍ
஌ḹḼৣᏧᄉ֮لǋ֬ვჁ࿃ᙉథݝᣀḼ̮ͭʿᑞᤈᮻ
පḼФ˖1ΒځႺ჋ᣖ᧗Ḹˀᮻ᥊ஂ౵કઇḹḼ1ֆՐ࠱Y
ۋஂ౵ԨѢḸᛪ2ḹǌ
੝థஂ౵ᎵЙՐ1ֆࢺԾḼథᣖܲዤሴѫ෽ྫྷዤ
ᬃḼᭉܲ൒ၸචክ᪪࠱ѫ෽ྫྷຌᬓḼࣲᦠՋඇ௅ˏ൒ၶ
ူᄡපᭈӐխЙǌྱѾ௦චክᮻክფᄉৣᏧḼѫ෽ྫྷᣖ
ܲḼᭉԢௐຌူǌʶᓉ1˓తࢺԾѫ෽ྫྷ͗௙௬ђ࠵ǌ
ஂ౵ᎵЙՐ2ܸ-3ܸḼஂ౵ˏቪᄉචክᳪᒚᛪ᭦థᄆ
ᒚ᜷ᅋḼ1ֆࢺԾԺ्੆ʶࡎڭ൪ྫྷ᠎ዤᬃḼৣᏧ֮لᣖ
᧗Ḽᓡবච᥊࿘ቋᄉৣᏧఝ˝௙௬Ḽᭉၸචክ᪪࠱ڭ൪
ྫྷຌᬓǌఴጷ7Βᓡবච᥊࿘ቋᎵЙஂ౵Ր1˓తࢺԾڨ
Ժ᜸ஂ౵ˏቪథᐚᔎᐸ्੆ḼԺၸAPCԢчш࠱ᐚᔎᐸ
ຌᬓǌФ˖1ΒචክѬधᄉৣᏧḼᎵЙஂ౵Րච᥊Ԧၶस
໫বᐚᔎᐸಧஇԪḼڙஂ౵ᄉˏቪॡঋ्͗੆܃܊বᐚ
ᔎᐸḼᭉඇతၸஂචክ᪪ຌူǌ1ΒܬԦবܲԦবᣃᰣ༰
๭ൊܵδඌުކѩൊܵగܵᮂބൊܵሺۯᮂ֥ሸކᇍਏb
"ğ$5ॖ࡮గܵაൊܵཌྷ๙Ġ#ğగܵࣤॖ࡮గܵ༯؊ଇ҆
DNDNᮂ१Ġ$ğႨ"1$ࡼᮂ१ᇛຶ֥ᇖਿഎሣĠ%ğᇂ
ೆ:྘గܵᆦࡏࡼᮂ१ٿоĠ&ğൊܵ׃Ⴒᄯ႕ཁൕగܵൊܵᮂ
१ٿоđ֌ᄯ႕࠴ੀ֞ሺۯଽĠ'ğ٢ᇂൊܵᆦࡏđࡼൊܵሺ
ۯᮂ१ٿоb
'JH.VMUJQMFNPEBMJUJFTGPSUIFUSFBUNFOUPG&3'BOEFTPQI
BHPNFEJBTUJOBMGJTUVMBJOBQBUJFOUXJUIFTPQIBHVTDBSDJOPNB
QPTUFTPQIBHPTUPNZ"$5TIPXFEUIBUUIFSFJTBDIBOOFM
CFUXFFOFTPQIBHVTBOEUSBDIFB##SPODIPTDPQZTIPXFE
UIBUBGJTUVMB	DNDN
JTMPDBUFEJOUIFCBDLPGUSBDIFB$
5VNPSBSPVOEUSBDIFBGJTUVMBXBTBCMBUFECZ"1$%:TIBQFE
DPWFSFETUFOUXBTJOTFSUFEUPTFBMUIFGJTUVMB&&TPQIBHFBM
IZTUFSPTBMQJOHPHSBQIZTIPXFEUIBUFTPQIBHFBMUSBDIFBGJT
UVMBXBTDPNQMFUFMZTFBMFECVUDPOUSBTUBHFOUXBTESBJOBHF
UPNFEJBTUJOBMXIJDITVHHFTUFEUIBUFTPQIBHFBMNFEJBTUJOBM
GJTUVMBFYJTUFE'&TPQIBHVTTUFOUXBTJOTFSUFEUPTFBMUIF
FTPQIBHFBMNFEJBTUJOBMGJTUVMB
"
# $
%
& '
і"1$ᇍਏభުగ֡ቅೖӱ؇
5BC"JSXBZPCTUSVDUJPO	0#4
CFGPSFBOEBGUFSBSHPOQMBTNB
DPBHVMBUJPO	"1$

-PDBUJPOO0#4CFGPSF"1$	
0#4BGUFS"1$	
1
5SBDIFB
-FGUCSPODIVT
3JHIUCSPODIVT
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ᄉৣᏧᎵЙஂ౵3ࣱՐழځᐚᔎᐸв࿘ቋᏪᛠචክ᪪ຌ
ူǌ
19Βච᥊࿘ቋЎᛠAPCᄉৣᏧḼ4ΒڙAPCՐՎௐᎵ
Йஂ౵Ḽፆ౦థܷ᧙ᄉڭ൪ྫྷ໾႐ḼྱѾ௦ᬤᘨڙஂ౵
Րழᄉᦉѫᬱ̾ຌᬓḼஂ౵ˏቪ˶థܷ᧙ᄉڭ൪ྫྷḼ౜
௛ᤴ੆ክᑾ܃܊ǌФͷ15Βஂ౵ڨڙAPC 1ֆՐᤈᛠḼЎ
࠱ѫ෽ྫྷຌᬓḼᎵЙஂ౵Րѫ෽ྫྷ௙௬ђ࠵Ḽͭৎবᐸ
ცᄉৣᏧѫ෽ྫྷ̮ܲ̅ᓡবჀԪḼᐚᔎᐸ्੆ௐᫍ᜵᫁
̅ᓡবჀԪḼርऎ̕ᣖᣏḼፆՋAPC֖чшԺథ஌᫸෴
ᐚᔎᐸᄉ्੆ǌ
3    䅼䆎
ࠪ̅ʿᑞ੣శѬᬓᄉክܰۋච᥊ჀԪḼЮஂ౵Ꮅ
Й௦ణ·෴Ⴄழ಴ǌͭࠪʿᑞ੣శᄉክܝۋ֖ክЮۋච
᥊ჀԪḼ͛ፑʼ̮᤯᣾ᎵЙЮஂ౵ᄉழกᝌᬓච᥊೒
᫽
[5]ǌͭᤂࣱ౎ᬣᅋ̭Йஂචክ᪪ߥᄉԦࡘḼ๖ᚷ෴Ⴄ
ḸшѬ੊བད༩ḹ੆˝Фᯪ᜵෴Ⴄழกǌၿ̅Юஂ౵Ꮅ
ЙՐᐸც᠆ᕲలђᣏḼశՐ̮௛ܬԦḼ੝̾ḼᎵЙஂ౵
ґःЎђც᠆ᕲвᎵЙஂ౵ᮔ᫸Ф೒᫽௦Ժᛠᄉࣿ᠕෴
Ⴄழก
[6]ǌ
ᄫґःၸᣖ˝ࣸคᄉབ๖ᚷழก˝APC
[5,6]ǌФࢹ
ͺԓူ௦ѽၸᰳᮟႂѧଡΘᄉᰳᮟǋᰳԌႂึḼ࠱ථච
ႂሎ੆ථኍሎߔͳḼᤇሗථචሎߔХథ౜ݝᄉ࠭ႂবḼ
Ժᤋ፝͛ᤫႂึḼђ࠵૮͝ጷጺᄉඬӐǋ༺ӐḸгཎǋ
ཤႽḹḼ੝̾ڙѬҞௐгཎ࠵Ḽጷጺཔ͝ǋڭ൪ࡎุǌ
APCԺ΍ጷጺ३ҁᛪุᏪڨӈʶᒰᄉѕڌḸణຆʿᡓ᣾3 
mmḹḼځᏪԺᤩࡎѬᬓ᭦ሤᣖܷᄉ࿘ቋጷጺḸჩ჈੊ᐸ
ცḹḼԠԺঋᤳൢᛝḼ੆˝๖ᬓ٧᠎বච᥊࿘ቋᄉథ஌
੣ൿǌఴጷ19Βథච᥊࿘ቋᄉৣᏧᤈᛠ˿APC෴ႤḼశ
ՐৣᏧᄉචΧૈஜ֖KPS᝿ѫڨᣖశґథ௙௬இؒǌྱ
Ѿ௦థ2Β߸КবԾКᐴʿषᄉৣᏧፂAPCܪူՐԾᐴ۲
ఴܬषḼᤇ௦ஂ౵੝ᬱ̾ϡҁᄉǌAPCᤆԺད༩චክᮻ
ክფფԯᄉᐸცḼຌᬓᦉѫცͳḼ˶ѽ̅ൢᛝḼͭད༩
ᔴډʿࠁܹܷḼՠѶ͗ੰܷფԯǌ
APCశՐݟʿ᧓ԨФ߱థ஌ଏஶḼክᑾᤆ͗Ԧၶ࿘
ቋǌᎵЙӬክ࿃Юஂ౵̨ᝌᬓʶΞ˞ஂචክ࿘ቋᏪྲྯ
ԲʶΞᐴḼ੊ڙචክ֖ԤΞ˞ஂචክѫѾᎵЙˏ౥Ӭѫ
ஂ࿃Юஂ౵Ḽ੊ڙචክ֖ԤΞ˞ஂචክѫѾᎵЙʻ˓Ӭ
ክ࿃ஂ౵੥ᑞ߸Кᝌᬓච᥊ᄉܬՋব࿘ቋḼᤇಧʿ̨ܘ
Ҫ˿ৣᏧᄉ᠟ၸ֖჋ᔪḼᏪ˄੾శ᜵යᰳǋୱͺڇᬱḼ
ܘҪ˿੣శࣲԦჁᄉԦၶညǌ
ࠪ̅චክʽൿǋᬟ቉Ӝ֖ԤΞ˞ஂචክܲܪჀԪᤴ
੆ᄉ࿘ቋḼԵథᎵЙχYۋʶͳӐЮஂ౵੥ᑞܴ߸Кᝌ
ᬓᬟ቉ӜᄉܬՋবච᥊࿘ቋḼАన˿ܲ൒ᎵЙୱͺḼᝌ
ᬓච᥊࿘ቋఝቿՋᝌҕߥ֖ၶူߥ᜵ය
[3]ǌఴᆐቂ᧓ၸ
ʶሗளۋᄉѫԡۋCZTSஂ౵ḼԨ३˿ᓡݝᄉ෴Ⴄ஌౦ǌ
CZTSѫԡۋЮஂ౵಩૵ᭉ᜵᝹᝟੆Yۋ੊LۋḼᎵ
Йழกඊክ࿃Юஂ౵ୱͺᄰࠪܬఽḼ੣శୱͺᏧःཿጶ
ଁଦឞஂ౵᧕உ੾శḼ᫸ൢஂ౵ᎵЙ᣾ር˖ৣᏧቐোǌ
ʶᓉЎᛠஂචክ᪪೜ಉḼຌᬓච᥊Юᄉᐸც֖ѫ෽ྫྷḼ
ၿ̅ஂ౵ᎵЙґࣂᛠAPCኍ෴ႤḼච᥊Юᄉ೒᫽ࣂܷᦉ
ѫᝌᬓḼፆՋᇷፂ߶߿᪙჋శḼ੝̾ᎵЙஂ౵ௐৣᏧ௃
ܷܲ჋ᔪǌڙஂචክ᪪ᄯ᜼ʽଢЙ࠭ˌḼԠڙ࠭ˌ֖X
ጲल࠭ʽଢЙ֏խব᭳ክḼγ᝼˿ৣᏧ᤯චḼܷܷђ࠵
˿ቐোᄉ᮲ᬖǌYۋஂ౵᧕உ᣾ር˖ःซ਒Ў࠱ࢺΞஂ
౵ᤝѢḼвᮊҸ࠱ԾΞஂ౵଍ᤈҁԾΞஂචክЮǌஂ౵
᧕உ߸උՐвᛠஂචክ᪪೜ಉ֖Xጲᤨ᜼Ḽ̾ᆷᝢஂ౵
᧕உэᆷǋ௃ឧǌݟ౦ᬟ቉ᣖࠔḼѶԺፆՋLۋ֖Iۋஂ
౵ḼѫѾᎵЙҁˏΞஂචክЮḼఴጷ2Βڨᖌ੆ҩǌఴጷ
1ΒLۋஂ౵శ˖ѢဗቐোḼ˞᜵௦ৣᏧԾКᐴѬᬓḼశ
іࠥѨࠣᇂೆᆦࡏো྘
5BC%JTFBTFTBOEUZQFTPGTUFOU
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#FOJHO
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-
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-FGU-
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:
4RVBNPVTDFMMDBSDJOPNB	&3'
-FGUBSN-
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ՐԠፋ̀உႤḼච᥊ჩ჈࿘ቋḼஂ౵ᎵЙՐᬱ̾߸К᧕
உǌځ൤ḼశґःЌѫͤ᝟ჀৰḼॸ᜵ௐڙК᳣ǋᆵ᠎
᪪ʽஉᎵᣖ˝߶Кǌ
ஂ౵ᎵЙՐḼᝌᬓ˿ܷච᥊܃܊Ḽ֏խڇᬱ३̾இ
ؒḼྱѾ௦థචክᮻክფᄉৣᏧḼၿ̅థ஌ڠ࠯܃˿ფ
ԯḼՎௐஂ౵ᄉˏΞஂѫѾӴڙˏΞஂචክЮḼ˶ᑞథ
஌ᮔ᫸ѫ෽ྫྷึҁஂචክЮḼৣᏧ֮لǋ֬ვኍჁ࿃௙
௬ᎀᝌḼᐴᦉਕ౿ॡঋ३̾ଌ҃Ḽࣲ˄Ժ̾ᤈᮻḼଡᰳ
˿ৣᏧၶา᠎᧙Ḽढ᫁ৣᏧၶ֐ǌϘ३ซ਒ᄉ௦Ḽఴጷ
థ5Βᮻክ჻ৣᏧᎵЙᎩ࿃ᮻክஂ౵ՐḼᘲᖕܿ࿃ᄉஂ
౵ʼቪځ఺೙૮࠭͝ᒰචክᮻክფḼЎ࠱ᮻ᥊ஂ౵ԨѢ
ՐḼвஉᎵYۋචክஂ౵Ḽფԯڨథ஌࠯܃ḼৣᏧڨᑞ
ൣ࣡ᤈᮻපḼඅᮋвڙᮻ᥊ЮஉᎵஂ౵ǌՎௐःซ਒Ḽ
ᮻ᥊ஂ౵ᎵЙՐݟ౦ৣᏧႺ჋ᬱॼḼࣲѢဗᯌපց֮Ḽ
ःԢௐಉ੼ფԯḼࡉ௉࠱ᮻ᥊ஂ౵ԨѢḼஉᎵѫԡۋච
᥊ஂ౵ǌʶᓉචክ˖ʽൿᄉფԯஉᎵѫԡۋஂ౵ՐԺԨ
३ᓡݝ஌౦ḼᏪԦၶ̅චክʼൿᄉფԯѶᭉՎௐፆՋᮻ
᥊ஂ౵ᎵЙǌ
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